SUMMARY The dermatomal somatosensory evoked potential from the lumbo-sacral dermatomes was recorded from 21 patients with radiographically and surgically (20) proven lumbo-sacral root compression due to prolapsed intervertebral disc or canal stenosis. The potential was abnormal in 19 of the 20 surgically proven cases. The dermatomal somatosensory evoked potential is as accurate as myelography for diagnosis but has the advantage of being non-invasive and repeatable. It provides useful additional diagnostic and pathophysiological information about lumbo-sacral root compression.
Diagnosis of lumbo-sacral root compression would be aided by a reliable test of conduction through the sensory nerve root, as compressed nerves have reduced conduction velocities. Electromyographic investigation of root disorders relies on the F response which tests only the motor root, the H reflex which depends on both motor and sensory roots, and the use of concentric needle myography to detect denervation in muscles, which also evaluates only the motor root. These methods have a low diagnostic yield' although considerable success has been claimed in selected patients. 2 Patients present most commonly with only sensory symptoms and signs yet there is no objective way of testing sensory roots.
A method for stimulating individual dermatomes and recording the somatosensory evoked potential from the scalp has been described. 3 Preliminary results indicate that a delayed or absent dermatomal somatosensory evoked potential may be diagnostically useful. 4 One criticism of the technique is that stimulation of the skin must excite nerve fibres traversing two or three roots owing to the overlap of segmental innervation. To overcome this we stimulated the "signature" areas of the dermatomes where sensory loss first occurs and is most dense.5 '6 It was assumed that overlap at these sites would be minimal and preliminary results of direct recording support this .7 This paper describes the application of the technique to patients with clinically definite root lesions confirmed radiologically and surgically. The cause of compression was either prolapsed intervertebral discs or degenerative spondylotic spine disease causing canal stenosis. The study was designed as an evaluation of the sensitivity and accuracy of the dermatomal somatosensory evoked potential (DSEP) 
Results
Twenty one patients were studied; 13 were male and eight female. Their ages ranged from 22 to 69 years, mean 47 5 years and their symptoms had been present for 1 month to 5 years with a mean of 18-4 months.
The clinical details are shown in table 1; the final diagnosis was provided by the operative findings. Eleven had prolapsed intervertebral disc, including one whose condition improved and in whom surgery was deferred. Eight had spondylotic changes causing canal stenosis, this term is taken to include central canal, root canal and lateral recess stenosis.9 One of the eight patients had a prolapsed intervertebral disc also (case 12) but his problems related to the level of stenosis rather than to the disc. Of the two remaining patients, one had a L5 root compression by fibrous tissue but no disc or degenerative change. In the other, the root was described as thickened and inflamed but no disc or stenosis was seen.
Comparison of the dermatomal somatosensory Dermatomal somatosensory evoked potential in lumbo-sacral root compression somatosensory evoked potential and the operative finding showed a compressed L5 root, the DSEP predicted the operative finding rather than confirming the clinical changes. Case 10 had a right lateral L5/S1 prolapsed intervertebral disc compressing the SI root but clinically there were bilateral L5 motor signs and bilateral S2-S4 sensory signs. The left L5 dermatomal somatosensory evoked potential was abnormal but the operative finding was of a compressed right SI root.
In six cases the dermatomal somatosensory evoked potential abnormality was bilateral but only one patient complained of bilateral sciatica and none had bilateral clinical signs. However two had bilateral spondylotic change and three had central prolapsed intervertebral disc so it was possible that the roots were compressed bilaterally.
Both delayed and absent responses were seen; some cases showed both (fig 3) . We Single stimuli 0-2 mS duration, amplitude in mA. * = significantly different from normal (p = < 005, t test).
potential but the converse was not the case. Sensory abnormalities in the SI dermatome however were unreliable as predictors of an abnormal dermatomal somatosensory evoked potential. A clinical study has also shown that L5 signs were a more reliable indication of L5 root involvement than SI symptoms and signs were of predicting S1 root involvement.10 The dermatomal somatosensory evoked potentials therefore may be abnormal even though careful sensory testing reveals no abnormality. SEPs from the posterior tibial nerve were abnormal in only seven patients, all of whom had multiple root involvement, which indicates that stimulation of a nerve trunk is not a sensitive diagnostic test.
Discussion
Sensitivity ofdermatomal somatosensory evoked potential The dermatomal somatosensory evoked potential successfully predicted root compression in 19/20 cases; case 21 has been omitted as the surgical findings were inconclusive. In case 3 the dermatomal somatosensory evoked potential gave a false negative result; the reasons for this are speculative but he was the youngest patient and had no objective clinical signs except limited straight leg raising. A small lateral disc was found at surgery. In case 2 the abnormal dermatomal somatosensory evoked potential was found from the asymptomatic leg but the surgeon noted bilateral L5 and SI compression due to a central disc protrusion. The diagnostic accuracy of the dermatomal somatosensory evoked potential in this group of patients compares favourably with myelography which shows 5-10% false negatives.1' -13
Other A valuable extension of SEP studies in spinal stenosis has been the demonstration of reversible deterio-Dermatomal somatosensory evoked potential in lumbo-sacral root compression ration of the SEP from great and small toes after walking, flexion or extension of the spine in patients complaining of spinal claudication.26
Types of abnormality In the prolapsed intervertebral disc group of patients, five showed bilaterally abnormal dermatomal somatosensory evoked potentials although only one had bilateral symptoms. The surgical findings in four of these patients confirmed central discs compressing roots bilaterally. In another seven patients, more than one root on one side were shown to be involved and there were discrepancies in the identification of the compressed root between the clinical and surgical findings. Previous studies have noted similar discrepancies."3 Abnormal tibial nerve SEPs were seen in only 4/12 patients and all four had involvement of more than one root.
Of the 10 patients with canal stenosis, eight showed involvement of more than one root but the tibial nerve SEP was abnormal in only 3/8 (38%). Multiple root involvement is to be expected due to the nature of the underlying pathology of canal stenosis.
Conclusions
The dermatomal somatosensory evoked potential is a very accurate method of detecting abnormalities in root function and correlates strongly with demonstrable root compressions at surgery. Tibial nerve SEPs detect only a small proportion of patients. The group of patients likely to benefit most from this technique are:
(1) Patients with clinical evidence of root lesion where confirmation of the diagnosis is sought without recourse to invasive procedure, for example patients to be managed conservatively. (2) Patients with clinical evidence of root lesions where myelography is equivocal or does not explain the symptoms and signs; in this group additional information about the functional status of the nerve roots is invaluable. (3) Cases where functional overlay predominates or psychogenic sensory loss is suspected. (4) In spinal stenosis where multiple lesions are usually demonstrable on myelography, knowledge of the roots most severely affected can be a helpful preoperative guide to ensure adequate decompression.
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